Universal mitochondrial PCR combined with species-specific dot-blot assay as a source-tracking method of human, bovine, chicken, ovine, and porcine in fecal-contaminated surface water.
Mitochondrial (mt) DNA has the potential to be used as an animal-specific genetic marker for source-tracking of fecal contamination in surface waters and groundwaters. In this report, we describe the development of a method to detect in a single assay human, bovine, ovine, porcine and chicken mitochondrial (mt) DNA in water. Consensus nucleic sequences were found between human, bovine, porcine, ovine and chicken mtDNA to design three sets of PCR universal primers. Upon polymerase chain reaction (PCR) with a digoxigenin-labeled nucleotide and the universal primers, species determination was carried out by dot-blotting membranes containing specific oligonucleotides for these five animals. Our method was carried out with three river samples and three wastewater samples, and the results were compared with those obtained by multiple nested PCR with specific primers for these five species. Our results showed that the dot-blot assays were as specific and sensitive as the nested-PCR approach. The proposed method has the advantage that it requires the use of only one PCR per sample and very little amounts of DNA. Finally, it is an alternative to multiplex PCR approach which is less sensitive, and shows the way for the development of DNA arrays for source-tracking of many more animal species in fecal-contaminated water.